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BBenenue

I'nbkast NpoU3BOJCTBEHHAs JMHUSA UMUTHPYET Pa3IUYHbIE IPOU3BOACTBEHHBIE IPOLIECCHI
U TIPE/ICTaBIAET COOOM 3aKOHYCHHBIM BapHAHT aBTOMATH3UPOBAHHOM MTPOU3BOICTBEHHOMN JINHUH,
Ha KOTOPO! BO3MOJKHBI IIEPEMEIICHNAE, COPTUPOBKA, KOHTPOJIb KAYECTBA, IMUTALIUS CBEPJICHUS U
LITAMIIOBKH 3arOTOBOK Pa3jIM4YHOI0 MaTepHala U IBETa.

JlaHHBIH yueOHBIH CTEHJ COCTOUT LIECTU OTAEIbHBIX MPOrpPaMMHO-ANNAPATHBIX MOAYJIEH,
B3aMMO/ICHCTBYIOIINX MEXIY cOOO0H B peXHMe peaqbHOro BpeMeHU.JlJisi KaXa0ro OTACIHLHOTO
MOIyJsl B paMKax JabopaTOpHOW pabOThl IMPEeIyCMOTPEHbl HECKOJIBKO 3a/Jad  pa3iMuyHON
CJIO’)KHOCTH, PACCUYUTAHHBIE HA TPU YPOBHS IIOATOTOBICHHOCTH CTYCHTA.

Pucynok 1 -Buemrnuii Buj ruOKoi mporu3BOACTBEHHON JIMHUU

Monyns «Pacnpenenenue» («Distributiony)

Monyns «IIpoBepka» («Testingy)

Monyns «O6pabotka» («Processingy)

Monynbs «ManunynupoBanue» («Handlingy)
Monyns «bydepuzanus» («Bufferingy)

Monyns «Pob6or-Manunymnstop» («RobotAssembly»)

oo wdE

3agauu

1. Ha ocHoBe amroputMa U ONHMCAaHUA PabOTHI MOIYJS TMOCTPOUTH €ro LUKIOrpammy,
COCTaBUTh TAONUIly YIPaBISAIOUIMX CHUTHAJIOB, pa3paboTaTh MNpoOrpamMMmy YIpPaBICHHS
MoxayJieM B cpene LabView.

2. Paspabotare mporpammy ymnpaBieHHS ABYMs COCEJHHMMU MOAYJIsIMU B cpene LabView u
HaCTPOWUTH UX B3aUMOJIEHCTBUE B PEATBHOM BPEMEHH.

3. Pazpabotare nmporpaMmy ynpaBieHUs THOKOW MPOU3BOJICTBEHHON JuHUEH (6 Moayeil) B
cpene LabView, HacTpouTh UX B3aMMOJEHCTBHE B peajlbHOM BPEMEHH, ONTUMHU3UPOBATH
BpeMsl IIPOXOXKJIEHHsS 3arOTOBKOM IIOJHOIO LHKIJIA ONEpPalUi, OCYLIECTBUTH PEKUM
MapajuIeIbHOM MOJa4H 3arOTOBOK.



1 Onucanue NpPOrpaMMHO-aNNAPATHOI0 KOMILIEKCA

[TporpaMmMHBIil KOMITIIEKC BKJITIOUYaeT B ceOs mHTEp(dEiic ynpaBieHus poOOTH3UPOBAHHBIM
KOMIUIEKCOM C BO3MOXHOCTBIO 3allycka €ro B aBTOMAaTHYECKOM IIOCJIEI0BATENbHOM,
ABTOMATHYECKOM IApaJUIEIbHOM U YCIOBHO PyYHOM peXHUMaX.

ABTOMaTHYECKUM TOCIEOBATENbHBIM PEXUM 3aKIYaeTcs B TOM, YTO 3aroTOBKa
IPOXOJUT BECh LIUKJI 00paOOTKH, HO CIIEAYyoNasi 3ar0TOBKa HE HAYHET LIUKJI, TI0KAa HE 3aKOHYUT
TEKyIasl.

ABTOMaTHYECKHUN NapaJUICIbHBIA PEXKUM MOAPA3yMEBAET HAIMUUE HECKOIBKUX 3arOTOBOK
B IIMKJIE 00pa0OTKH, YTO YCKOPHT MPOIIECC MPOTOHKH 3arOTOBOK MO ITUKITY.

PyuHo# pexuM 103BOJISET aKTUBU3UPOBATH 110 OAHOMY JIFO0OH U3 3JIEMEHTOB 00pabOTKH.

Kaxnplii pexxum coOpaH U3 OTACTBHBIX MOIYJEH - MOIYJEH YNpaBlIeHUs OTIEIbHBIM
3JIEMEHTOM 00paOOTKM MM MaHMITYJIATOPOM. MOJyJlb IPUHUMAET HA BXOJ| CUTHAJI pa3peleHHs
U Ha BBIXOJE TaKXe BbIAAECT CHUTHAJ pa3pellieHUuss B 3aBUCUMOCTH OT YCIEUIHOCTH WJIU
HEYCIICITHOCTH BBIIIOJHEHUS MOAYJI. PexXMMbl HAUMHAKOTCS ¢ MHALUAIU3aLUU BCEX DJIEMEHTOB
00pabOTKM U MAHUIYJISITOPOB U MIPUBEJCHUE UX B MX UCXOTHBIE COCTOSHHUSL.

VYrpasisieMble JIEMEHTHI JJaHHOM CHUCTEMbI MPEACTaBIAIOT COOON MHEBMOLMIUHIPHI U
CEPBOMOTOPBI.

[THeBMOLMIIMHAPEI AEIATCS Ha JABE KaTETOPUHU: C ABYMs YIPaBJISIOIIMMU KJIAllAaHAMU U C
OJIHUM YTIPABJISIOUINM KJIaIIaHOM.

Jlis Toro, 4To0bl THEBMOLMJIMHAP C OJHUM YIIPABJISAIONIMM KJIAIIaHOM HaXOAMJICS B OJTHOM
Y TOM JK€ IIOJIO’KEHUH, HY’KHO IIOCTOSIHHO II0JJaBaTh HA HETO YPOBEHb JIOTUUECKOMN €IMHUIIBI TN
JIOrMYecKoro Hyjs. Tak paboTaroT TOJKATENIN 3arOTOBOK U IMIPUKUMHbIE THEBMOLIMIMHIPHI.

Jis Toro, 4ToOBl MHEBMOLMJIMHIP C JABYMS YNPABIAIONMMH KJIalaHaMH HaXOJIWICS B
OJIHOM M TOM JK€ HOJIOKCHUH, JOCTATOYHO MMOJAaTh CAWHUYHBIA UMITYIbC (BKJI-BBIKI Miu 0-1-0)
Ha COOTBETCTBYIOLIMMI YIIPABJISIOLINI BXOI.

CepBonprBO/bI MOJAKIIOYEHbl TaKUM 00pa3oM, 4YTO HEKOTOPHIE MOXKHO BKJIIOYHMTbH IS
BpaIleHUs B 000X HAIPABICHHUSAX, @ HEKOTOPBIE TOIBKO B OJTHOM.

Bce natunku, BXozAsIIMe B JaHHYIO CUCTEMY, IPEACTABISAIOT COO0H UPPOBBIE JATUUKH, A
UMEHHO aHAJIOTOBO-IIU(POBBIE DJIEKTPOHHBIE KIIIOYH, TO €CTh OHH JHOO 3aMBIKAIOT IIETb C
Harpy3koil B BHJE JAETEKTUPYIOIIEIO CHUIHaJl MOAYJs Ha IMHy nutaHus 24B (ypoBeHb
JIOTUYECKOW €MHMUIIBI), TM00 Ha HIMHY 3€MJIH (YPOBEHB JIOTHYECKOTO HYJIS).



2 Moaysu, BXOJsIIIIMe B COCTAB rMOKO# MPOU3BOACTBEHHOI JIMHUH

2.1 Monyasb «Pacnpenesnenue» («Distribution»)

[lepBblli MOAYNb HMMUTHUPYET MOJA4y Ha IPOU3BOJACTBEHHYIO JIMHUIO 3aroTOBOK U3
pasnuuHbIX cekiuil cknama.Ckiaa MpeAcTaBleH TpeMsl IWIMHAPUYECKUMU TMPO3PAYHBIMU
TpyOKaMu, B KOTOPBIX pa3MelIeHbl 3aroToBKH. [Ipon3BoauTCs mpoBepka HaJIW4Hs 3arOTOBOK B
UWIMHIPAX U B 3aBUCUMOCTU OT 3TOTO BHIOOP TEKYILICHCEKIIUH /JIsl BHITAIKMBAHMS 3aTOTOBKHU.
CekM OMyCTOIIAIOTCA MOOYEPEAHO (10 OIMYCTOILIEHUS OJHOM M3 BTOPOMCEKIUHU 3aroToBKa
B3dTa He Oyzaer). CeKIuM OMyCTOLIAIOTCA B CIEAYIOIIEH MOCIeI0BaTeIbHOCTH: CHavajga caMas
JAJIbHSISL, €CJIM BCTATh JIMIIOM KO BCEMY KOMIUIEKCY, 3aT€M CPEIHSs, 3aTeM caMast OJIMKHSS.

PucyHok 2 -Bremnunii Bug Moayis

HporpaMMa pa6OTI>I MOAYJIA COCTOUT B CICAYIOIICM:

1. IlpoBepka, He CTOUT JM HYXHasCEeKUUS HANpPOTHUB TNPUEMHUKA 3aroTOBOK U
BBITAJIKMBAHUE3arOTOBKY B CIIy4ae €CJIM LWJIWH]P HAXOAUTCS HAIPOTUB IMPUEMHHKA.

2. Ecimm HyxHasiCeKIMsi HE CTOUT HANPOTHB MPHEMHHUKA 3arOTOBOK, TO MPOHM3BOIUTCS

BKJIFOYEHHUE JIBUTATENS MEPEABUKEHUS CEKLIUNA B HYKHYIO CTOPOHY JI0 NIPUXO0/Ia CUTHAJA C

HY’KHOTO JIaTYMKa MOJOKEHUS CEKIUH.

3aroToBKa BBITAJKUBAETCS, €CJIM PUEMHHUK 3arOTOBOK ITYCT.

3aroToBKa MEPEHOCUTCS Ha CIEAYIOIUN MOyJb IPYU MOMOIIN BaKyyMHOM MPUCOCKH.

[y moBTOPSIETCS A0 OMYCTOUIEHUSI BCEX CEKIIMM.

ok~ w

Hepez[ KaXXIbIM BKIIOYCHUCM JIBUTATCIIA 06pa6aTBIBaeTC$I CXEMa 3alllUThI IPOBCPACTCA, HC
BBIABUHYT JIM TOJIKATCJIb 3aroTOBOK. Ecau tonkarens BBIABUHYT CJIIMIIKOM OOJITO, IMpOTrpamMma
ACJIACT NOMBITKY €ro 3aIBUHYThb.
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Pucynok 3 —I{uknorpamma moayis
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Pucynok 4I1neBmaruueckas cxema moayiia «Pacnpenenenue»

Tabmumal - JlaTunku Moxys

Ne Tun naTunka PacnosioskeHune 1aT4yuKa
1 doromatuuk F4 BivokHUN TUIMHIP ¢ 3aTOTOBKAMM
2 ®oromaruuk F3 Cpeanuii HIMIMHJIP C 3arOTOBKAMHU
3 doromatunk F2 JlanbHMI UIMHIP C 3arOTOBKaMU
4 ®PoromatunkF1 [IpreMHHK 3aroTOBOK
&) Manomerp M1 IIpucocka Ha MaHHUITYJISATOpE
6 MaruutokoHTakTHBIHN (repkoH)D1 [THEBMOLIMIIMHIP TOJIKATENSA, 3aIBUHYTOE
COCTOSIHUE
7 MarauTokoHTaKTHBIN (TepkoH) D2 [THEBMOLMIIMHIP TOJIKATENSA, BBIABUHYTOE
COCTOSIHUE
8 MarautokoHTaKkTHBIN (repkoH)DS Hamnpasnstommas 0710Kka ITUIHHAPOB, OJIMIKHES
M10JIO’KEHHE
9 MarauToKoHTaKTHBIHN (TepkoH)D6 Hamnpasnsrorniast 6710ka MUIMHAPOB, CPETHEES
M10JIO’KEHUE
10 | MarHuTtokoHTaKTHBIN (TepkoH)D7 Hamnpasnsitorast 6710ka MUIMHAPOB, JaJIbHEE
M10JIO’KEHUE
11 | MarHuTOKOHTaKTHBIN (repkoH)D4 | MaHUMyIsITOp C MPUCOCKOM, IIPABOE MOJIOKEHHE
12 | MarautokoHTakTHbIH (repkoH)D3 | MaHunyasTop ¢ NpUCOCKOH, JIEBOE MOJIO0KEHUE

Jlanee B Bujie OJIOK-CXEM mnpescTaBien allTOPUTM paObOThl MOYJIs (pHc. 5-6)




Ready=1?
CTL 3araT0BKa B HeT
Nepeos yunuHgpe?
Aa
eCTh 33[0T0BKA BO HeT
BTOPOM UnnuHape?
Aa
8CTH 3ar0TOBKA BO Het
TPETEEM LKUNUHape 7
Aa
Ready
0

Mepewtit UHNWHAP Bropoi uMnuHap TpeTuit uWnuHAD Profit

Pucynok 5 - binok-cxema pabotsl Moy «Pacnpenenenue» (1 yacts)



FEPYEa HANPaBo
Ypyxa cresa —_
waem 0
Wait_smo{ms)=Delay Right

1

Brnovwmrs
npucocry

dodwait timeout
XEPYKY Haneso
YEpyxa cnees T
wazem 1

timeout

XEPYKa Haneso timaout
YEpyxa chpaes —0

waem D
Wait_time(ms)=Deloy Loft

Proft Negatve

Pucynoxk 6 - brnok-cxema pabotsl Mmoayns «Pacnipenenenue» (1 gacts)
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2.2 Moayasb «IIpoBepka» («Testing»)

BTOpOﬁ MOAYJIb OHNPCACIACT LBCT U MATCpUall 3aroTOBOK, OCYIICCTBIISACT IIPOBCPKY

3aroTOBOK ITO BBICOTC M TPAHCIIOPTHUPOBKY AAJbIIEC ITO JIMHHUU B ClIydac €CJIU 3aroToBKa OTBEYACT
3aIaHHBIM ITapaMeTpaMm.

N

oA

Pucynok 7 - Buemnuit Bua moayns «IIposepka»

[Tporpamma pabOTHI MOZYJISl COCTOUT B CIICAYIOIIEM:

MaHuIyaTop ¢ IpUCOCKON TOMHKEH HaXOMUThCS CIIeBa, a Ha JIH(TE TOIKHA HAXOIUTHCS
3aroTOBKa, YTOOBI aJIrOPUTM pabOThI TU(TA Hadad padboTaTh.

JlaTunku onpenensioT UBET U MaTepuai 3arOTOBKH.

JIudt momHMMaeTcs HaBepX M HAUMHAETCA MPOrpamMMa MPOBEPKH: TOJKATENb MPOBEPKH
BBIJIBUTAE€TCS W B 3aBUCHUMOCTH OT TOTO, MOJHOCTHIO OH BBIABUHYJCS WU HET (YTO
0003HaYaeT KOPOTKYI WJIM BBICOKYIO 3arOTOBKY COOTBETCTBEHHO) IPHU3HAET 3arOTOBKY
TOJHOM WX HETOTHOM.

TonkaTens NPOBEPKH 3a/IBUrAETCS.

Ecnu 3aroroBka mpu3HaHa TOJHOW, OHAa BBITAIKMBAETCS Ha TpaHCIOPTEp, JIUPT
OIlyCKaeTcs, a JJaHHbIE O MaTepHale U LBETe NepeAaroTcs JUisl o0pabOTKU CIenyroIeMy
MOJZYJIIO.

Ecnu 3arotoBka npu3HaHa HErOAHOM, JU(T OIMyCKaeTcsl M 3aroTOBKA BBITAIKHBAETCS B
HUILY U OTOPAaKOBKHU.

11
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Pucynok 8 - [TneBmaTrnueckas cxema MOIyJIs

Tabmuma 2 - Jlaruuku moayns «IIpoBepkay

1-11\/?1 Tun natunka Pacnonoxxenne narumka
1 Jatuuk npubmkenust D7 T, AHO/TON TUPTA
2 EmkoctHolM natunk D8 QT
3 doromatunk F1 T
4 MarauToKOHTaKTHBIN (repkoH)D3 CTOMKA C TU(TOM, BEpXHEE MOJIOKEHHUE JTnPTa
&) MarauTokoHTakTHbIN (TepkoH)D4 CTOMKa ¢ TU(TOM, HHKHEE TOJ0KEeHUE U Ta
6 MarHHTOKOHTaKTHbIi (repkoH)D] MTHEBMOIMIIMHAP TOJIKATENs, 3aIBUHYTOE
COCTOSIHHE
MarHHTOKOHTAKTHIiH (repKoH)D2 MTHEBMOIWJIMHAP TOJIKATENSI, BHIABUHYTOE
COCTOSIHHE
8 MarHuTOKOHTaKTHBIN (repkoH) D5 | mHEeBMOIMIIMHJpP aHAJIM3aTOPa BHICOTHI 3aTOTOBKH
9 MarauTokoHTakTHbIN (repkoH)D4 | MHEBMOUMJIMHJIP aHAJIN3aTOpa BBICOTHI 3arOTOBKH
10 dotonarunk F2 aHAJIM3aTOP BBICOTHI 3aTOTOBKH, HIKHUH Mpejien
11 ®dotomatunk F3 AQHaJIM3aTOP BBICOTHI 3aTOTOBKH, BEPXHUI NIPEAE

12




Aa

Pyka
He cpasa?

Aa

d—ow timeout

K=nUGT BBEPX

y=nupT Eeepxy
s#aem 1
HE roged
lMposepka
rogeH
Brnowrte
JNEHTY-TpaHCnoprep do&wait
l K=NUD T BHKI "mLm.
do&wait_Mod i aTuay
XERTONKHITY timeout _
Brn-sbixn=1
V=TONKATEN S
BbIABMHYT do&wait_Mod
mnelu 1 x;auro.nmy;h timeout
KN-BBIKN= —
L Y=TOAKATEND
do&wait_Mod BLIABMHYT
¥=33ABUHYTS timeout *aem 1
Brn-gpixn=0 —
Y=TONKATENL
3AABUHYT
waem 1
] X=330BHHYTE timeout
Brn-geikn=0 &
F%m timeout y=Toakarens
Y=NUD T BHUIY 333881“
skaem 1
Ready Ready Ready RRRdY
y 0 0 g
Profit Negative Profit Negative

Pucynok 9 - bnok-cxema pabotsl Mmoayns «IIpoBepka» (1 yactp)
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Mpoeepka

do&wait_Mod
A=TONKATENL NPOBEIKN :
BKJ\-BHKJI:‘ timeout
y=ToNKaTens
SEABUHYT
wnem 0
HipkHuiA \ 0
AATWK
MPoBEpKH /
1
MLM = M.!EILMMI
x=ronkatens nposepkm | [ oo T e sy P ] | timeout
Bin-sbikn=) Y=TOAKATENb ?
y=TonKaTens Saasi
33ABMHYT e
saem 1
Ready Ready Ready Ready
0
Negative HE roJeH Negative

Pucynoxk 10 - biaok-cxema pabotsl moayis «IIposepka» (2 yactp)
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2.3 Moayab «O0padoTka» («Processing»)

Tpertuit MOTYJIb OCYIIECTBIISECT (DUKCAIMIO 3aTOTOBOK B HY)KHOM ITOJIOKEHUH U UMUTHUPYET
MPOLIECCHl CBEPJICHUS W/WIM IITaMIIOBKH, B 3aBUCHUMOCTH OT THUIIa 3arOTOBKHU (JaHHBIE O THUIIE
MoJIaBaeMO 3aroTOBKM TocTynaroT ¢ Moayis «[IpoBepka», oHu 3aHocsaTcst B MmaccuB Bullets u
XPAHATCS OT MOJTYyYEHHS 3aTOTOBKH JI0 €€ Mepe/iavun Ha CIICTYFOIIHA MOIYJIb).

Pucynok 11 -Bremauit Bug moaynst «O6paboTkar»

[TporpamMma paboThl MOJZTYJIS COCTOUT B CIEAYIOLIEM:

1. Tlposepka, He mepenaeT Ju NpeAbLAYIINH MOYIb 3aroToBKy. Eciin nepeaaer -BKirodaeTcs

TpaHCHOPTEP 10 MOSIBJICHHS 3arOTOBKHU B IPUEMHOM STUEHKE.

2. Cnenyromue qeficTBHS MPOU3BOAATCS MApAJIeIbHO:

2.1 Eciiu B mMaccuBe Bullets B mepBoii cTpoke BToporo crondua (3TOT 3JeMEHT MaccuBa
OJIUIIETBOPSICT sSUEHKy OapabaHa, HaXOISIIYIOCS TIOJI CBEPJIOM) CTOWT 1, peanusyem
QJITOPUTM CBEpJICHUS.

2.2 Ecmu B maccuBe Bullets B mepBoii cTpoke 4eTBEPTOTro CTOJIOMA (ITOT 2JIEMEHT MacCHBA
OJIMIIETBOPSET siueiiKy OapabaHa, HAXOJSIIYIOCS IO IITAMIIOM) CTOUT 1, peanusyem
QJITOPUTM IITaMIIOBKH.

2.3 Eciiu B maccuBe Bullets B mepBoii cTtpoke maroro ctondua (3TOT 3JIEMEHT MaccuBa
OJIMLIETBOPSAET KOHEUHYIO sA4elKy OapabaHa, HaXOIMAIIYIOCS IOJ MAaHUIYJISTOPOM C
3aXBaTOM) CTOUT |,3HAUUT AJTOPUTM MAHHUIYJATOPA C 3aXBATOM €Il HE 3aKOHYMI
CBOIO paboTy - JKJEeM, IOKa MAaHUITYJIATOP C 3aXBaTOM HE OKaXETCsl B KpallHEM JIEBOM
BEPXHEM IIOJIOKEHUH B HE Pa3JBUHYTOM COCTOSHHUH, YTO O3HA4yaeT, YTO 3aroTOBKa
HaXOJUTCS B 3aXBaTe€ M MaHUILYJISITOP YXKe HE MPENnATCTBYET JBUXKEHUI0 OapabaHa. B

15



3.

MaccuB Bullets B marelii cronbern 3anuceiBactes [0, X, X], roe X o3Ha4aer, 4yTo 3TH
3HAYCHUS OCTAIOTCI 0€3 N3MEHECHUI.
OtpaboTka anroput™ma 3amuThl. bapabaH MPOKpydHMBaeTCs POBHO HAa OJMH Iar(oJHy
sueiiky). [Ipu sTom mMaccuB Bullets MensieTcss cooTBeTcTBYIOIIUM 00pa3oM- "caBuraercs”
BIIpaBo Ha | cronber.
Ecniu B maccuBe Bullets B mepBoii cTpoke maTroro croiubia (3TOT 3JIEMEHT MaccHhBa
OJIMIIETBOPSICT KOHEUHYIO SUEeWKy OapabaHa, HaxXOIAIIYIOCS TOJ MaHUITYJISTOPOM C
3axBaToM) cToUT 1, Ha BeIxon Ready monmaercs 1.

G1 Cc2 C3
N ) A )
A g 1h0% - 0% .
r v -9 ) .2
16o% 0%
T

R1 R2 R3 |1, R4 ||,
s1 Ezﬂg[w sz‘EZl-T\—l;l—\,\,3 53@':\1!\,\,'?%54 ss -

Pucynok 12 -ITneBmaTudeckas cxema Mmoayist «O6paboTkay

Ta6muma 3 - Jlaranku Moy «O6paboTkar»

Ne
wn Tun naTunka Pacrnonoxenue garumka
1 EMxoctHON gatuuk D6 JATYHK MOJIOKeHHsI OapabaHa
aTYHK MMPUCYTCTBUS 3aTOTOBKH B TPUEMHHKE
2 doromarunk F1 a pacy p
Oapabana
3 MarauToKOHTakTHBIN (TepkoH) D2 | mMHEBMOUMJIMHJIP CBEpPJICHHS, BEpXHEE MOJI0KEHHE
4 MarauToKOHTaKTHbIN (repkoH) D3 | MHEBMOLMJIMHJIpP CBEPJICHMSI, HUKHEE MTOJIOKEHHE
. MTHEBMOIWJIMHAP [ITAMIIOBKH, BEpXHEe
5) MarautokoHTakTHBIN (repkoH) D4 t AP » BeP
NOJIOKEHUE
. MTHEBMOIMIMHAP IITAMIIOBKH, HUXKHEE
6 MarauToKOHTaKTHBIHN (TepkoH) D5 P ’
TTOJIOKEHHE
. MTHEBMOIMIIMHP MPHKUMHOTO TOJKATEISI
7 MarsuTokoHTaKkTHBIHN (repkoH) D1 pTp ’

3aABHUHYTOC IMMOJIOKCHUC
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Bullets[0]=1
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Pucynok 13 - brok-cxema pabotsr moayns «O6padotka» (1 gacTs)
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DEAMTR
Goapabas mo
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Goapabaw mo
A COB0RA CTpOn D

Bufiets
Bullets[i+1]=Bullets]i)

e
Bulletsid 17

Al

Ready Ready

Profe Negatwve

UCYHOK 14 - Briok-cxema pa®otsl Moy «O6paboTkay (2 4acTh)
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2.4 Moayab «ManunyaupoBanue» («Handling)

YeTBepThlii MOAYJb OCYLIECTBIISICT MPOBEPKY HUKHEW 4YacTH 3arOTOBOK C
IIOMOIIBK) CHUCTEMBl MAlIMHHOTO 3pEHMS, TPAHCIIOPTUPOBKY M OTCEMBAHUE B
ciydae Opaka.

Pucynox 15 - BHemnunit Bug Mmoayiist « MaHUITy TUPOBAHUE)

[TporpamMma paboThl MOy COCTOUT B CIEAYIOIIEM:
Pa3xartue 3axBaTa, €CiiM OH HE pa3xkart.
IToxbem 3axBaTa, €CJIM OH HE ITOTHSIT.
JIBm>keHue 3aXBaTa HaJIEBO, €CIIM OH HE CIICBa.
3axBaTt 3aroTOBKH.
JIBi>keHHe 3aroTOBKM B 3axBaTe, B 3aBHCUMOCTH OT pe3yJbTaTa padOTHl CUCTEMBI
MAIlMHHOTO 3PEHUS:

arODE

FALSE: k npueMHHKY 3aroTOBOK;
TRUE: nanee, Ha cieayromuii 31eMEHT 00paboTKy;

6. Cryck 3aroTOBKH B IPUEMHUK.
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Pucynok 16 -IlneBmaTuyeckas cx

c€Ma MOAYJIA ((MaHI/IHy.]'II/IpOBaHI/IC»

Tabnuua 4 - Jlatunku Moayst « MaHUIY TMPOBAHUE
Ne
W Tun naTanka Pacnonoxenue naruuka
1 ®oronaruuk F1 IIPUEMHUK 3arOTOBOK
. MaHMITYJIATOP C 3aXBaTOM, BEpXHEE M0JIOKEHHUE
2 MarauToKoHTaKTHBIHN (repkoH) D4 y p » BCP
MaHHITYJIATOpA
. MaHUMYJSTOP C 3aXBaTOM, HIDKHEE TTOJ0KEHHE
3 MarauToKOHTaKTHBIHN (TepkoH) D5 y p ’
MaHUITYJIATOpA
4 MarauToKOHTaKTHBIN (TepkoH) D6 3axBaT
5 MarauToKOHTaKTHBIN (TepkoH) D7 3axBaT
. rOpU30HTANIbHAS peiiKa, JIeBOE MOI0KEHUE
6 MarauToKoHTaKTHBIN (repkon) D3 p P ’
MaHUMNYJsITOpa
. TOPU30HTAJIbHAS PENKA, CPEAHEE MTOJI0KEHHE
7 MarauToKOHTaKTHBIN (TepkoH) D2 p P » cbell
MaHUNYJsITOpa
. TOpPH30HTANIbHAS peiiKa, TPABOE MOJIOKEHHUE
8 MarauTokoHTaKkTHbIN (repkoH) D1 P P > 1P
MaHUTIYJISTOpa
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06_HandCatch

Ready=1?

do&wait
H=PYKY pasxKaTh
Y=pyka paskara

waem 1

time out

it ;
X=PYKY NOAHATS timeout

y=pYyKa Ceepxy
waem 1

dodwait time out

H=PYKY Haneeo

y=pyka cneea 1
xaem 1 do&wait ‘

YEPYKY Hanpaeo timeout

Yy=pyKa cneea —0
xaem 1
Wait_time{ms) = 3000

|
do&wait ;
¥=PYKY Haneeo Hitpantil
y=pyKa cheea Q?
xaem 1

T :

dodwait time out

X=PYKY ONYCTHTE
Y=pyKa BHU3Y
*aem 1

dodwait time out

X=PYKY CKaTb ) S

y=pyka paxara
waem 0

= dodwait time out
X=pyKY NOAHATE
Y=pYKa cBepxy
waem 1

Ready

Negative

Pucynok 17 - briok-cxema paboTer Moyt «ManumynupoBanue» (1 4acTh)
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timeout

Pesynerathl
ofipaboTiot
nz0b paxe Hua

Peaynerar
ofipaborku
306p aKeHU

do&wait
¥=PYyKy BNpaBo
Y=pyKa B UEHTpe
xgem 1

do&wait
J=pYKy BNPaBo
y=pyKa cnpaea

xaem 1

timeout

I

do&wait
X=PYKY ONYCTHTE
Y=Pyka BHU3Y
waem 1

timeout

dodwait
¥SPYKY pasKaTe
y=pyKa pasxara

xaem 1

timeout

dodwait
X=pyKY CKaTh
y=pyKa CxKara

*aem 1

time out

Ready

Negative

dodwait
X=PYKY NOAHATE
Y=pYyKa ceepxy

waem 1

timeout

Ready

Profit

Pucynok 18 - briok-cxema paboTer Moyt « MaHUITy THpOBaHue» (2 4acTh)
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2.5 Moayasb «bydepuzauus» («Buffering»)

[TaTBIif MOIYNH OCYIIECTBIISIET OKOHUYATEIBHBIN KOHTPOJIb JETalei, UX UACHTU(DUKAIIHIO,
TPAHCTIIOPTUPOBKY U Mepenady HHGOpMaIUU O TUIIE TOTOBOM JIeTalu CleIyIoUeMy MOTYIIIO.

Pucynok 19 -Buemnuit Bua moaynsi«bydepuzarms

[IporpamMma paboThl MOZTYJIS COCTOUT B CIEAYIOLIEM:

1. Tlepememenue niaatopmbl Ha TUPT-MPUEMHHUK U €TONOAHATHE, €CIIM 3TH YCJIOBUS €lle He

BBITTOJTHEHBI.

O>xujjaHyMe CUrHajia o nepeaye JeTaau ¢ IpeAbLAyIIero MOIyJIs.

3. Bwxenue miuatopMbl K JaT4vKaM, Neperada MHPOpPMAIUK O JETald Ha CIETYIOUIHHA
MOJIyJ1b, IBI)KEHHE TIAT(GOPMBI K TUQTY-BBIIAYE.

4. Tlepenaua cursesa TOTOBHOCTH CIIEIYIOIIEMY MOJTYJIIO.

[ToBTOpEHHME 1UKIIA.

no

o
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Pucynok 20 -ITHeBmatnueckas cxema moayisi«bydepuzarus»

Tabmuua 5 - Jatunku moayns «bydepuzanns»

No
i Tun gatyuka Pacnonosxenne naTauka
. Bepxnee nonoxenue mMHEBMOLIMINHAPA JIU(DTA
1 MarauTokoHTakTHbIN (repkoH) D1 p " AP ¢
preMa 3aroTOBOK
. Hwmxnee nonoxkenne MHEBMOLIMINHAPA JIU(DTA
2 MarauToKoHTaKTHBIN (TepkoH) D2 1 P ¢
preMa 3aroTOBOK
. Bepxnee nonoxenue mMHEBMOLIMINHAPA JTU(DTA
3 MaruuTokoHTaKTHbIHN (repkoH) D3 p 1 AP ¢
BBLIQYU 3aTOTOBOK
. Hwmxnee nonoxkenne MHEBMOLIMINHAPA JIU(DTA
4 MarauTokoHTaKkTHbIN (repkoH) D4 1 P ¢
BBLIQYU 3aTOTOBOK
5 EmxocTtHOM naTtuuk D5 Pacno3nanue THIa 3aroToBKu
6 doromarunk F1 Pacmo3nanmne tuma 3aroToBKu
7 WNunyktuBHbIM gatuuk D6 Pacnosnanue THia 3aroToBKu
. Hannuue TpancmopTupoBayHoOH m1aTdopMbl Ha
8 NupykTuBHbI natauk D7 p PTHP bop
nudTe mpruemMa 3aroTOBKH
. Hannuue TpancmopTupoBayHoOH m1aTdopMbl Ha
9 NunyxtuBHbi qatunk DS p pTHP (bop
nudTe BBIJAYH 3aTOTOBKHU
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Aa

do&wait
YEAUGT BBEPX Himeod
y=nuhT Esepxy
saem 1
HE rogeH
Mpoeepka
rogex
Brniownte
NEHTY-TpaHcnoprep
timeout
l X=NUHT BHKUI
do&wait_Mod y=nud T a;may —¢
W=BbITONKHY T T KaAEM
Brn-sbixn=1
Y=TONKATEN S
8:;‘::"{ j do&wait_Mod
l K;Bblm.nmy;s timeout
KN-BLIKN=
do&wait_Mod —Ge
i y=TOoAKATENE
¥=2aABUHYTE BbIABUHYT
Brn-gbikn=0 timeout waem 1
Y=TONKETENL —
IAABUHYT
waem 1
I T ABMITTS timeout
do&wait Brn-gein=0
=MD T BHU3 timeout y=ToAKaTENb —¢
V=AU T BHUGY —9 3)::&5;:‘"
skaem 1
Raat Ready Ready Ready
: 0 0 0
Profit Negative Profit Negatve

Pucynok 21 - biok-cxema pabotsl moaynst «bydepuszamms» (1 yacts)
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Mpoeepka

X=TOAKATeNb NpoBepKn

B At timaout
Y=TONKATENB
SSABMHYT
waem 0
Hipkuui \ 0
BaTWEK
MPOBEPKH /
1
X=TonkaTens nposepku | | .o . "“”g:;?;‘:;},&%“’""“ timeout
Bir-ebin=0 Y=TORMKATE ML ?
y=ToNKaTens 3am8HHYT
3BNEMHYT waem 1
*aem 1
Ready Ready Ready Ready
0
Negative HE rOAeH Negative
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Pucynok 22 - briok-cxema pabotsr Mmoayins «bydepuzamus» (2 9actp)



2.6 Moayab «Po6or-ManunyJstop» («RobotAssembly»)

IIecToit MOAYJIb UMUTUPYCT pacCIpCaACICHUC TOTOBOH npoayKOouu B 3aBUCUMOCTH OT €€
THIIA.

T - “A

Pucynok 23 - BHemnuii Bug moaynsa«Po6or-MaHumnyastop»

[Tporpamma paboOTHI MOZYJISI COCTOUT B CIIEAYIOIIEM:

[IpuBeneHnEe pyKH B HCXOJHOE MOJIOKEHHUE.

OxunaHue curHasuga 0 TOTOBHOCTH € MPEABIAYIIETO MOAYJIS.
3axBar gerany.

Ilepenoc neranu Ha CKiaj, COOTBETCTBYIOIIUN €€ TUILY.
IToBTOpEeHME NMKIIA.

arONOE
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Pucynok 24 - [TneBmaTudeckas cxema Moayisi«PoboT-MaHumyasitopy

Tabmuna 6 - latunku Mmoayns «Pobor-Manumynsarop»

No

i Tun natunka Pacnonoxxenne narunka
1 doromatuuk F1 JlaTuuk 3anoJIHEHMS CKIaja
2 MarauToKOHTaKTHBIN (repkoH) D1 3axBaT
3 MaraMToKOHTaKTHbIN (TepkoH) D2 3axBar
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Pucynok 25 - brok-cxema paboTsl Moy «Po6oT-MaHumyasiTop
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3 leMOHCTPpAIMOHHAS IPOrPpaMma

JleMoHCTpallMOHHass ~ mporpamMma  IpeJHa3HayeHa Ul 3alycka  MakeTra B
JEMOHCTpALMOHHOM pexuMe. ITporpaMmMa no3BosisieT 3ayCTUTh MAaKeT B TPEX pekUMax:

® PYYHOM;
® aBTOMAaTHUYECKOM IOCIEN0BATEIbHOM;
® aBTOMAaTHUYECKOM IapauICIbHOM.

O6mmit Bua wuHTepdelica mporpaMmbl TpeacTaBieH Ha Puc.2. CepxXy HaxomsaTcs
3aroJIOBKH BKJIAJIOK PEKUMOB YIIPaBIEHUsI, IEPEKIIOYCHUEM MEXYy KOTOPBIMU MOXHO BbIOpaTh
pexum ynpasieHus. Huke pacrioyio)keHO Ha3BaHUE TEKYIIEro BbIOpaHHOro pexuma. [lanee
cienyet 0y10k 'DnemMeHTsl yrpasieHus'. B Hero Bxonsat 6s0kxu 'bpakosates' u 'O0pabotka’. biok
'O0paboTKka’ BKJIIOYAET B CeOS TpU TPYMIBI DJIEMEHTOB YIIPaBJICHUS, B COOTBETCTBHUU C
MMEIIIMMHCS 3aroToBkaMu: 'Anmomunuesble’, 'TlnactukoBbie cunue' u 'TlnactukoBbie YepHbIE'.
B xaxayro u3 3TUX Ipynn BXOAST IO JABa 3jeMeHTa yupasiieHus: 'Csepiaenue’ u 'lltammnoBka'.
OHu O0TBEHalOT 3a ONepaluu, MPOJAETbIBAEMble C AITIOMHUHHEBBIMHU, IUIACTUKOBBIMU CHUHUMHU U
IUIACTUKOBBIMU YE€PHBIMU 3aIOTOBKaMU COOTBETCTBEHHO.

[ Doma.vi mEE

Fle Edi View Froject Cperste Joos Window Help (=]

»/5]@[u] B

ABTOMATHMECKMI NOCNEACBATENbHEN pestam |~
PyuHoli pexxiam

ABTOMETUHECKWA NapannensHLIA pexam
Mapannensusiii pexnm

DipaBoTka Hasmeronarme T OTOBHGETE
————— L | BN
DCupmu
Cur € npacacsoi_ -
TMinad TaKo B e
Clcueprerme e wl
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NMnacTukosee Bapalan -
[ cesprerme
[ wrawncecs iy —— -
Myck | CTOIM || Beixoa

[RobotUne_c0ag. hproyMy Computer | ¢ >

Pucynok 26 - O6uuii Bua uatepdeiicagemMo mporpaMmbl

CrpaBa ot 6510ka 'DJIeMeHThI YIpaBieHHUs' HaXOIUTCS OJIOK COCTOSIHHSI MOJIYJEH MakeTa.
OH cocToHT U3 IBYX CTONOLOB: BO BKIaAKe 'Pydnoil pexxum' 3To 'Brinrounts' u 'ToTOBHOCTH', B
ocTaibHBIX - 'HammenoBanume' u 'ToroBHOCTH. B CTONOIIE TOTOBHOCTH PACTIOIOKECHBI
WHJUKATOPBI, MOKA3bIBAIOIIKE, YTO TaHHBIA MOYJIb TOTOB MEpEIaTh 3arOTOBKY clieayroniemy. B
cronbue 'Brxmrounts' Bo Bkianke 'PydHol pexum' HaXOASATCS SJEMEHTHI  YIIPaBIICHUS
(BBIKJTFOYATENH) OTACIBHBIMA MOJYJIIMH; UMW MOKHO Pa3pellinuTh WU 3alPETUTh BBHIMOTHEHUE
anroputMa paboThl J0OOOT0 MOIYJS, OJHAKO CIEAyeT 3HaTh, YTO 0€3 HAIM4YUs 3arOTOBKU Ha
WCXOJIHOM TMO3MIIMM HEKOTOPbIE MOJYJM HE HA4YHYT BBINOJHEHUE aJIroput™ma (HUCXOHAs
MO3UIMS, €CIM OHAa HMMEET MECTO B alroOpUTMe, Y KaXJOoro MoIyls cBos). B cronGie
'HaumeHoBaHME' B TMOCJIENOBATEILHOM W  MMapajuIeIbHOM  aBTOMAaTHUUECKHX  pPEeXUMax
pacmojoKeHbl HAMMEHOBAHUSI MOAYJICH, K KOTOPBIM OTHOCSTCSI COOTBETCTBYIOIINE UHAUKATOPHI
TOTOBHOCTH cT0JIONA T 0TOBHOCTS'.
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s 3amycka mporpaMmbl B KakoM JIHOO W3 PEKUMOB HEOOXOIMMO BEIOpaTh
COOTBETCTBYIOIIYIO JKEJIaeMOMYy pEeXHUMYy BKIaJKy M Haxarb KHomky 'Ilyck'. Ilpu stom
3aroJIOBKM BKJIAJI0K MCUE3HYT U3 MHTep(eiica mporpamMmsl, a KHomka 'Beixon' Oyner "3aTeHeHa"
CEepbIM I[BETOM M CTaHET HelOCTyNHOH Juist Haxatuil (Puc.3).
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Pucynok 27 - arepdetic mporpaMmsl nocie Haxatust KHorku 'Tlyck'

st okoHyaHus paboTHI B TEKYyIIEM pexxuMe Heooxoanmo Haxatb kHonKy 'CTOIT'. Iocre
9TOr0 CTaHYT BHUJHBI 3aroJIOBKM BKJIAQJOK PEXHMMOB YIIpaBlieHHs M KHomka 'Beixox' craner
JIOCTYITHOM ISl HAaXKaTHsl.

Py4Hoii pexum.

B pyunom pexwume (Puc.3) monb3oBarento mpenocTaBisieTcsi BO3MOXKHO 3alyCTUTh Ha
BBIIIOJIHEHUE OJUH WM HECKOJIBKO MOJAYJEH Ha €ro yCcMOTpeHHe. Takke, Kak U B JPYTHX
pexuMax, Ha BBIOOp MpefocTaBiseTcsl BUA 0OpaOOTKH B 3aBHUCHMOCTH OT THIA 3aroTOBKH.
Taxoke criemyeT 3HaTh, YTO 0€3 HAIWYMS 3arOTOBKM HAa UCXOJHOU MO3ULMU HEKOTOPHIE MOAYJIN
HEC HAYHYT BBIIIOJITHCHUEC aJITOPHUTMaA (I/ICXO)IHaH mo3unus, €CJIu OHa UMECT MECTO B aJITOPUTME, Y

Ka)KJIOTO MOJYJISl CBOSI).
ABTOMATHYECKHUH MOCJIe0BATEIbHBIN PeKUM.

B aBTOoMatuueckom mocienoBarenbHOM pexume (Puc.4) mosb3oBaTeNONpe0CTaBIsIeTCS
BBIOOp BUAa 00pabOTKM B 3aBUCHMOCTH OT THIIA 3arOTOBKH. B 3TOM pexxuMe Moaynu paboTaroT
MOCJIEIOBATEIFHO: TEePEaloT OJHY 3aroTOBKY JpYyr Apyry mo 1enodke. OJTHOBPEMEHHO BCe
MOJIYJIH MOTYT 00pabaThiBaTh TOJBKO OJIHY 3aroTOBKY. BBIMONTHEHHE MPOIOIIKAETCS 10
OTYCTOIIEHUS 0JIOKA IIMJIMH/IPOB.
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Pucynok 28 - ABTOMaTH4ecKuil OCIeI0BATEIBHBIA PEKUM
ABTOMATHYECKHH NAapa/UIeTbHOM PesKHM.

B aBromaruueckom mnapasienbHoM pexume (Puc.5) momp3zoBaTenio mpenocTaBisieTcs
BBIOOpP BHJA 00paOOTKH B 3aBUCUMOCTH OT THIIA 3arOTOBKH. B 3TOM pexuMe MOy paboTaroT
NapajuleNbHO: KaXIbli MOIYJIb MOXET 00padaThIBaTh CBOIO 3aroTOBKY (a OJIOK MEeXaHMYECKOU
00paboTku MoxkeT HabupaTh B OapabaH HECKOJIBKO 3ar0TOBOK). BEITIONHEHUE TTPOJOIKACTCS 10
OITyCTOIICHUS OJIOKa IHIIMHIIPOB.

Pucynok 29 - Marepdeiic mporpaMMsl rmocie Haxatus KHonku 'Tlyck'
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